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wheel and pinion cutting in horology a historical guide takes us into the intricate world of
timekeeping craftsmanship, where precision and artistry intertwine. The delicate gears inside clocks
and watches—wheels and pinions—are the heartbeat of horological devices. Understanding how these
components have been crafted through history not only reveals the evolution of mechanical
engineering but also highlights the dedication and skill of watchmakers and clockmakers. In this
guide, we’ll explore the origins, techniques, and significance of wheel and pinion cutting in horology,
shedding light on how this essential craft shaped the timepieces that mark our lives.

The Foundations of Wheel and Pinion Cutting in
Horology

At its core, horology—the science of measuring time—relies heavily on the interplay between wheels
and pinions. Wheels are larger gears, while pinions are smaller gears that mesh with the wheels,
transmitting motion and regulating speed within a clock or watch movement. The precision with which
these components are cut directly influences the accuracy and longevity of the timepiece.

Early Beginnings and the Birth of Gear Cutting

The practice of cutting gears dates back to ancient civilizations, but it wasn’t until the Middle Ages
that the craft became more refined in Europe, largely due to the rise of mechanical clocks. Early
clocks used wooden wheels and rough-cut teeth, often carved by hand. These crude gears were
functional but lacked the precision needed for highly accurate timekeeping.

By the 14th and 15th centuries, metal gears began to replace wooden ones, and the introduction of
iron and steel allowed for finer teeth and more reliable movements. This period marked the dawn of
wheel and pinion cutting as a specialized skill within horology. Craftsmen developed rudimentary
methods to shape gear teeth, often using files and hand tools, which required exceptional patience
and dexterity.

The Role of the Geneva School and Early Horological Centers

As horology advanced, centers such as Geneva, London, and Nuremberg became hubs for horologists
specializing in wheel and pinion cutting. These regions fostered innovation in tool-making and
machining techniques, which contributed to the mass production of reliable and precise timepieces.

In Geneva, for example, watchmakers refined the art of cutting pinions with delicate teeth that could
mesh perfectly with wheels, ensuring smoother operation. The careful balance between wheel



diameter, tooth count, and pinion size was a crucial aspect of design, demanding not only technical
knowledge but also artistic intuition.

Techniques and Tools in Wheel and Pinion Cutting

Understanding the tools and methods used historically to cut wheels and pinions adds depth to our
appreciation of horological craftsmanship. While modern CNC machining has automated much of this
process, traditional techniques remain a cornerstone of high-end watchmaking and restoration.

The Dividing Engine: Precision at Its Peak

One of the most significant inventions in gear cutting was the dividing engine, developed in the late
18th century. This mechanical device allowed watchmakers to divide a circle into equal parts with
unparalleled precision, which was essential for cutting gear teeth accurately.

The dividing engine worked by rotating a workpiece incrementally, enabling the cutting tool to shape
each tooth at exact intervals. This innovation vastly improved the consistency and reliability of wheels
and pinions, leading to more accurate clocks and watches.

Cutting Wheels and Pinions by Hand

Despite technological advances, many horologists continued to cut wheels and pinions by hand well
into the 19th and early 20th centuries. This process involved:

Turning the blank: Starting with a metal blank, typically brass or steel, the horologist would
shape the wheel’s diameter on a lathe.

Marking the tooth positions: Using a dividing plate or engine, the teeth positions were
carefully marked around the circumference.

Cutting the teeth: Employing specialized files or cutters, the teeth were individually shaped,
ensuring smooth meshing with the pinion.

Shaping the pinion: Pinions, being smaller and having finer teeth, required even greater
precision, often cut using piercing saws and fine files.

This meticulous craft demanded a high level of skill, with watchmakers often spending hours
perfecting just a single gear.



Materials and Their Impact on Cutting

The choice of materials greatly influenced the cutting techniques. Brass was commonly used for
wheels because it was easier to machine and resistant to corrosion. Steel, on the other hand, was
favored for pinions due to its strength and wear resistance.

Early horologists had to develop cutting tools that could handle these materials effectively. Hardened
steel cutters became standard for shaping steel pinions, while softer tools sufficed for brass wheels.
The compatibility between materials helped ensure that gears wore evenly and maintained accuracy
over time.

The Evolution of Wheel and Pinion Cutting in Modern
Horology

With the advent of industrialization and modern machinery, wheel and pinion cutting underwent
significant transformations. The introduction of automated gear cutting machines in the 19th century
accelerated production and improved consistency, enabling the mass manufacture of reliable
timepieces.

From Handcraft to Machine Precision

Machine tools such as gear hobbing machines and gear shapers revolutionized wheel and pinion
cutting. These machines automated the cutting process by using a rotating cutter that shaped the
gear teeth as the blank revolved, dramatically reducing the time required and increasing precision.

Despite these advances, many luxury watchmakers still honor traditional hand-cutting methods to
achieve a unique aesthetic and superior craftsmanship. In fact, the subtle differences in hand-cut
gears can affect the tactile feel and even the sound of a mechanical watch, factors highly prized by
collectors.

Contemporary Challenges and Innovations

Modern horologists face the challenge of balancing tradition with innovation. While CNC (Computer
Numerical Control) machines can produce gears with microscopic precision, the artistry and historical
value of hand-cut wheels and pinions remain influential.

Innovations such as laser cutting and advanced materials like silicon are also entering the field,
offering new possibilities for reducing friction and increasing durability. However, the fundamental
principles of gear geometry and the importance of precise wheel and pinion cutting remain
unchanged.



Why Wheel and Pinion Cutting Matters in Horology
Today

Understanding the history and techniques behind wheel and pinion cutting enriches our appreciation
for mechanical watches and clocks. These components are not merely functional; they represent
centuries of human ingenuity and craftsmanship.

For horology enthusiasts and aspiring watchmakers, mastering wheel and pinion cutting is a rite of
passage. It teaches patience, precision, and the delicate balance between engineering and artistry.
Moreover, for restorers of antique timepieces, knowledge of historical cutting methods is essential for
preserving authenticity and performance.

Whether you admire a vintage pocket watch or a modern mechanical wristwatch, the story of wheel
and pinion cutting is embedded in every tick and tock—a testament to a craft that has measured time
for generations.

Frequently Asked Questions

What is wheel and pinion cutting in horology?
Wheel and pinion cutting in horology refers to the precise process of manufacturing the gears
(wheels) and smaller gears (pinions) that make up the gear train in mechanical clocks and watches.
This process is essential for ensuring accurate timekeeping.

How was wheel and pinion cutting traditionally performed in
historical horology?
Historically, wheel and pinion cutting was done manually using specialized lathes and cutters such as
the rose engine or dividing engine. Skilled craftsmen used these tools to cut gear teeth with high
precision, often relying on templates and indexing plates for accuracy.

What materials were commonly used for wheels and pinions
in historical clockmaking?
In historical horology, wheels and pinions were commonly made from brass or steel. Brass was
favored for wheels due to its resistance to corrosion and ease of machining, while steel was often
used for pinions because of its strength and wear resistance.

Why is accurate wheel and pinion cutting critical in
mechanical clocks and watches?
Accurate wheel and pinion cutting ensures smooth transmission of power through the gear train,
minimizing friction and backlash. This precision is vital for maintaining consistent timekeeping and the
overall reliability of the timepiece.



What advancements in wheel and pinion cutting occurred
during the Industrial Revolution?
During the Industrial Revolution, the introduction of mechanized gear cutting machines and
standardized tooling greatly improved the efficiency and uniformity of wheel and pinion cutting. This
allowed for mass production of timepieces with consistent quality and lower costs.

How did the dividing engine contribute to the history of wheel
and pinion cutting?
The dividing engine was a key invention that allowed watchmakers to precisely divide a circle into
equal parts, enabling accurate gear tooth spacing. This innovation significantly enhanced the
accuracy and repeatability of wheel and pinion cutting in horology.

Are traditional wheel and pinion cutting techniques still
relevant in modern horology?
Yes, traditional techniques remain relevant, especially in high-end and restoration horology, where
craftsmanship and authenticity are valued. However, modern methods also employ CNC machines
and advanced materials to achieve even greater precision and efficiency.

Additional Resources
**Wheel and Pinion Cutting in Horology: A Historical Guide**

wheel and pinion cutting in horology a historical guide offers a fascinating journey into the
intricate craftsmanship that has defined the art and science of timekeeping for centuries. The process
of cutting wheels and pinions is fundamental to the precise movement of mechanical watches and
clocks, serving as the backbone for gear trains that regulate time. This article delves into the
historical progression, technical evolution, and enduring significance of wheel and pinion cutting
within horology, shedding light on the tools, techniques, and innovations that have shaped this
specialized craft.

The Origins and Evolution of Wheel and Pinion Cutting
in Horology

The history of wheel and pinion cutting in horology traces back to the early days of clockmaking in
medieval Europe. Initially, clocks were large and rudimentary, but as the demand for portable and
reliable timepieces grew, so did the need for intricate gear systems. Early horologists relied heavily
on manual craftsmanship, employing basic metalworking tools to shape the wheels and pinions
essential for transferring power and controlling movement.

By the 16th and 17th centuries, the art of cutting gears evolved significantly. The development of
more precise cutting tools and machinery allowed for finer teeth profiles and better meshing between
wheels and pinions. This period also saw the rise of specialized horological workshops where artisans



honed their skills in gear cutting, often using hand-powered lathes and filing techniques to achieve
the necessary precision.

Technical Foundations: Understanding Wheel and Pinion
Mechanisms

In horology, wheels are the larger gears transmitting rotational force, while pinions are the smaller,
mating gears that engage with the wheels to drive the movement. The geometry of these
components is critical; the number of teeth, pitch diameter, and tooth profile must be meticulously
calculated to ensure smooth and accurate power transmission.

Wheel and pinion cutting involves shaping the teeth with exacting dimensions to minimize friction and
wear. Early craftsmen used a combination of dividers, files, and cutting engines to create uniform
teeth. The introduction of the gear cutting engine, a specialized machine capable of cutting precise
gear teeth, marked a turning point in horological manufacturing, enabling the production of
standardized and interchangeable parts.

Advancements in Tools and Techniques

The transition from manual to mechanized cutting methods dramatically improved the efficiency and
quality of wheel and pinion production. Key inventions, such as the screw-cutting lathe and the gear
hobbing machine, revolutionized the craft during the Industrial Revolution.

Hand-Cutting vs. Machine-Cutting

Initially, wheel and pinion cutting was a painstaking manual process. Skilled horologists used files and
piercing saws to shape each tooth, guided by templates and measuring instruments. This approach
required immense patience and expertise, often resulting in unique, hand-finished components with
slight variations.

Machine-cutting introduced consistency and scalability. Gear cutting engines, equipped with indexing
plates and cutting tools, allowed for the rapid production of gears with standardized tooth counts and
profiles. This mechanization facilitated the growth of mass-produced watches and clocks, reducing
costs and broadening accessibility.

Materials and Their Impact on Gear Cutting

Traditionally, horological wheels and pinions were crafted from brass and steel. Brass offered
excellent machinability and resistance to corrosion, making it ideal for wheels, while hardened steel
was preferred for pinions due to its durability and wear resistance.

The properties of these materials influenced cutting strategies. Steel required more robust tools and
careful heat treatment post-cutting to enhance hardness. Modern horology has embraced new alloys



and treatments to further improve gear longevity and performance, reflecting ongoing innovation in
materials science.

Precision and Challenges in Wheel and Pinion Cutting

The precision required in wheel and pinion cutting cannot be overstated. Even minor inaccuracies in
tooth shape or spacing can result in timekeeping errors, increased wear, and mechanical failure.
Horologists have historically confronted several challenges:

Maintaining Gear Meshing Accuracy: Ensuring the correct pressure angle and tooth profile
for smooth engagement.

Reducing Friction and Wear: Achieving a balance between hardness and lubricity in
materials and finishes.

Miniaturization: Crafting smaller gears for compact timepieces without compromising
structural integrity.

To address these, horologists developed meticulous calibration methods, including the use of
profilometers and optical comparators in modern workshops, alongside time-honored hand inspection
techniques.

The Role of Cutting Engines in Horological Innovation

Cutting engines, such as those pioneered by the likes of Jacques-Frédéric Houriet and later refined by
others, brought unprecedented accuracy to horology. These machines functioned by dividing a blank
wheel into equal segments, then cutting each tooth with a shaped cutter.

This mechanization allowed for the exploration of complex gear profiles like the cycloidal and involute
forms, which are essential for minimizing friction and ensuring consistent movement. The precision
afforded by cutting engines was instrumental in advancing chronometry and enabling complicated
watch functions, including perpetual calendars and chronographs.

Modern Perspectives and Continuing Traditions

While contemporary horology increasingly incorporates CNC machining and computer-aided
manufacturing for wheel and pinion production, traditional cutting methods remain valued,
particularly in haute horology. Many luxury watchmakers uphold the heritage of hand-cut wheels and
pinions, emphasizing the artisanal touch and historical continuity.



Hand-Cutting in Contemporary Horology

Today’s master watchmakers often perform hand finishing and sometimes hand cutting on wheels
and pinions as a demonstration of skill and to impart unique characteristics to their creations. This
practice resonates with collectors and connoisseurs who appreciate the blend of mechanical precision
and human artistry.

Computerized Techniques and Their Advantages

Modern gear cutting employs CNC machines that can produce complex tooth geometries with micron-
level accuracy and repeatability. This technological leap has enabled the production of ultra-thin
watches and intricate complications that demand extreme precision.

Additionally, software simulations facilitate the optimization of gear trains before physical
manufacturing, reducing trial-and-error and ensuring optimal performance.

Historical Significance and Legacy

The craft of wheel and pinion cutting in horology is more than a technical endeavor; it is a testament
to human ingenuity and the pursuit of precision. Each era’s advancements reflect broader
technological trends and cultural shifts.

From medieval workshops to modern laboratories, the evolution of wheel and pinion cutting charts
the journey of horology itself: a relentless quest to measure time with increasing accuracy and
reliability. Understanding this history enriches our appreciation of mechanical watches and clocks,
which remain marvels of engineering and artistry.

In exploring wheel and pinion cutting in horology a historical guide, one uncovers the delicate balance
between tradition and innovation that continues to define the craft, ensuring its relevance in an age
of digital timekeeping.

Wheel And Pinion Cutting In Horology A Historical Guide

  wheel and pinion cutting in horology a historical guide: Wheel & Pinion Cutting in
Horology Malcolm Wild, 2001-07-23 Many clock repairers carry out excellent work but avoid
cutting their own wheels and pinions, fearing it is too complicated and involved. This book, written
by an experienced clock and tool maker, dispels those fears and gives a step-by-step guide to an
extremely satisfying aspect of horology. This book is written for both the amateur and professional
involved in the making and restoring of clocks, and for anyone who intends to start building up a
workshop and requires a guide to the equipment and how to use it.
  wheel and pinion cutting in horology a historical guide: The Rise and Decline of England's
Watchmaking Industry, 1550–1930 Alun C. Davies, 2022-04-11 This survey of the rise and decline of
English watchmaking fills a gap in the historiography of British industry. Clerkenwell in London was
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supplied with 'rough movements' from Prescot, 200 miles away in Lancashire. Smaller watchmaking
hubs later emerged in Coventry, Liverpool, and Birmingham. The English industry led European
watchmaking in the late eighteenth century in output, and its lucrative export markets extended to
the Ottoman Empire and China. It also made marine chronometers, the most complex of
hand-crafted pre-industrial mechanisms, crucially important to the later hegemony of Britain’s navy
and merchant marine. Although Britain was the 'workshop of the world', its watchmaking industry
declined. Why? First, because cheap Swiss watches were smuggled into British markets. Later, in
the era of Free Trade, they were joined by machine-made watches from factories in America,
enabled by the successful application to watch production of the 'American system' in Waltham,
Massachusetts after 1858. The Swiss watch industry adapted itself appropriately, expanded, and
reasserted its lead in the world’s markets. English watchmaking did not: its trajectory foreshadowed
and was later followed by other once-prominent British industries. Clerkenwell retained its
pre-industrial production methods. Other modernization attempts in Britain had limited success or
failed.
  wheel and pinion cutting in horology a historical guide: The Mechanics of Mechanical
Watches and Clocks Ruxu Du, Longhan Xie, 2012-09-21 The Mechanics of Mechanical Watches
and Clocks presents historical views and mathematical models of mechanical watches and clocks.
Although now over six hundred years old, mechanical watches and clocks are still popular luxury
items that fascinate many people around the world. However few have examined the theory of how
they work as presented in this book. The illustrations and computer animations are unique and have
never been published before. It will be of significant interest to researchers in mechanical
engineering, watchmakers and clockmakers, as well as people who have an engineering background
and are interested in mechanical watches and clocks. It will also inspire people in other fields of
science and technology, such as mechanical engineering and electronics engineering, to advance
their designs. Professor Ruxu Du works at the Chinese University of Hong Kong, China. Assistant
Professor Longhan Xie works at the South China University of Technology, China.
  wheel and pinion cutting in horology a historical guide: How to Make a Weight-Driven
Clock Richard Simmonds, 2025-05-15 For many centuries, a falling weight has been used as an
energy source to drive mechanical clocks. It is a versatile and constant force that has been used to
power clocks, from the great cathedral clocks of the world to precision timekeepers, astronomical
regulators, the longcase clock and many designs of wall clock. This comprehensive and detailed
book describes the function of the parts of a weight-driven clock, before accompanying you on the
journey to making your own. There are many components that need to be made and skills to be
mastered to make a weight-driven clock movement. This book will enable you make all the parts
required, including the plates and pillars, and show you how to cut the wheels and pinions. From
there, you will make the barrel assembly, pallet and hour wheel bridges, pallet, pallet arbor and the
crutch. Finally, the pendulum and the pulley are made before the clock movement is ready to be
assembled and operated. With over 400 photographs, showing every stage of the build, and over 100
technical drawings, covering the construction of the movement, this book is a practical step-by-step
guide to making your own weight-driven clock movement.
  wheel and pinion cutting in horology a historical guide: English Clocks John Cronin,
2025-06-04 Clockmaking in England has a long and illustrious history, from the first clocks in
medieval monasteries, through the Renaissance to the 'Golden Age' of the 17th and 18th centuries
and into the modern world of mass production. This book is an introduction to the innovations
pioneered by English horologists and scientists, who led a revolution in clock design, transforming
astronomy and navigation that was essential to the making of the modern world. Alongside these
developments, English craftsmen produced timepieces of unrivalled beauty and quality, many of
which are now treasured antiques.
  wheel and pinion cutting in horology a historical guide: The Locksmith Craft in Early
Modern Edinburgh Aaron M. Allen, 2007 Skilled and resourceful, the locksmiths were an
important part of the craft aristocracy in early modern Edinburgh. This book explores the lives of the



craftsmen, the social structures in which they lived and the remarkable objects which they made.
  wheel and pinion cutting in horology a historical guide: Imago Cosmi Daniele L. R. Marini,
2024-12-13 Questo libro conduce il lettore in un viaggio esplorativo attraverso il Cosmo, dall'antica
Mesopotamia ed Egitto fino alla Cina, svelando il fascino dello sviluppo dell'astronomia e della
matematica che ha dato vita alla rivoluzione scientifica. Dopo una panoramica sulle origini di questi
campi di studio, evidenziando i contributi degli astronomi greci, della cultura araba e del modello
eliocentrico di Copernico, il testo si addentra nel lavoro rivoluzionario di Tycho Brahe, Johannes
Kepler, Galileo Galilei e Isaac Newton, offrendo una comprensione approfondita del sistema solare.
Gli strumenti utilizzati dagli astronomi, tra cui gli orologi astronomici e le macchine planetarie più
significative, sono al centro dell'attenzione, consentendo di comprendere meglio la formazione e la
diffusione della concezione del Sistema Solare. Inoltre, l'autore esamina il poco conosciuto progetto
di una macchina planetaria di Kepler e ne offre un'interpretazione utilizzando tecniche di realtà
virtuale. Il libro mette in luce anche la visione cinese del Cosmo e l'evoluzione della sua astronomia e
delle relative macchine, offrendo ai lettori una prospettiva unitaria sulla concezione del cosmo e
della tecnologia in Occidente e nell'Estremo Oriente. I dati degli ingranaggi e dei periodi planetari
delle macchine esaminate nel testo sono raccolti tra gli annessi web del libo. L'esperienza di lettura
è arricchita dalla traduzione della descrizione della macchina planetaria di Christian Huygens e dalla
trattazione del progetto e della realizzazione di un Tellurium per comprendere la costruzione e la
meccanica delle macchine astronomiche. Inoltre, viene offerta una visione unica sulle influenze
religiose sugli studi astronomici del XVIII secolo attraverso la traduzione del libro Cyclus di Johann
Albrecht Bengel. Breve materiale video sull'Antikythera, sul Tellurium dell'autore e su quello di
Philip M. Hahn completa la documentazione. Questo libro è un must per chiunque sia interessato
alla storia della scienza e della tecnologia, appassionando sia gli astronomi, i matematici e i fisici che
gli storici della scienza e della tecnologia, fornendo descrizioni affascinanti e analisi illuminanti della
visione del Cosmo dalle sue prime concezioni fino ai giorni nostri. Video e documenti disponibili
tramite app: scarica gratuitamente l'app SN More Media, scansiona il link con il tasto play e accedi
ai video e ai documenti direttamente sul tuo smartphone o tablet.
  wheel and pinion cutting in horology a historical guide: Watch - An Illustrated Guide to its
History and Mechanism John Cronin, 2022-07-26 The watch has a long and fascinating history, from
a fifteenth-century status symbol of the rich and powerful to the mass-produced everyday timepiece
of modern times. This book describes the main technical developments across a 500-year timespan,
from the beginnings in Germany and France, through the golden age of English horology in the 18th
century, to the development of modern factory production in America and Switzerland. It also sets
out to give the general reader and collector a grasp of the key technological developments in watch
and sets the lives of the inventors and artisans in the context of the social and economic history of
their times. With over 290 photographs and 3D diagrams, this book includes an extensive listing and
history of watch brands and manufacturers to assist in identification along with a useful glossary of
terms.
  wheel and pinion cutting in horology a historical guide: NAWCC Bulletin , 1999
  wheel and pinion cutting in horology a historical guide: English House Clocks,
1600-1850 Anthony Bird, 1973
  wheel and pinion cutting in horology a historical guide: Clock Wheel and Pinion
Cutting J. Malcolm Wild, 1987
  wheel and pinion cutting in horology a historical guide: Modern Methods in Horology
Grant Hood, 2017-09-06 This vintage book contains a complete guide to contemporary methods and
techniques employed in horology and clockmaking. It was originally designed for the edification of
young watchmakers and contains a wealth of useful information presented clearly and in simple
language. This volume is highly recommended for those with an interest in horology, and it would
make for a useful addition to collections of related literature. Contents include: Old and New
Methods of Measuring Time, Time Service of Today, Iron and Steel, Wheels and Pinions, The
Balance Staff and Its Measurements, Jeweling, Pivoting, The Balance or Hair String, The Lever



Escapement, The Main Spring, The Compensating Balance and Pendulum, et cetera. Many vintage
books such as this are increasingly scarce and expensive. We are republishing this volume now in an
affordable, modern edition complete with a specially commissioned new introduction on the history
of clocks and watches.
  wheel and pinion cutting in horology a historical guide: The Watch & Clock Makers'
Handbook, Dictionary, and Guide F. J. Britten, 2011-03-16 Widely regarded as one of the most
famous and useful encyclopedias on watch- and clock-making, this eleventh edition of the regularly
updated guide was first published in 1907. This is the final edition Britten completed before his
death in 1913, and it is full of classic information on tools, repairs, terms, and definitions. Britten’s
book is the only place to get invaluable information on watch- and clock-making techniques and
technology of the early-twentieth century and be-fore. The Watch and Clock Makers’ Handbook,
Dictionary, and Guide is an important resource for hobbyists, artists, antique dealers, history buffs,
students, and horologists—amateur and professional alike.
  wheel and pinion cutting in horology a historical guide: The watch & clockmakers'
handbook Frederick James Britten, 1892
  wheel and pinion cutting in horology a historical guide: The Clock and Watchmaker's
Complete Guide. ... Charles Frederick Partington, 1825
  wheel and pinion cutting in horology a historical guide: An historical treatise on Horology,
etc Ebenezer HENDERSON (LL.D., F.R.A.S.), 1836
  wheel and pinion cutting in horology a historical guide: A Practical Course in Horology
Harold C. Kelly, 2017-08-25 This vintage book contains a complete guide to horology. Horology is
the science of measuring time and constructing timepieces. This volume contains information on all
aspects ranging from basic principles to oiling, cleaning, adjusting, and much more. Written in
simple language and profusely illustrated, A Practical Course in Horology will be of considerable
utility to novices and apprentices. Contents include: General Principles, Wheel Work, Gearing, The
Lever Escapement, The Controlling Mechanism, Practical Repairing, Train Problems, Jeweling,
Making a Balance Staff, Pivoting, Fitting Balance Springs, Escapement Adjusting, Cleaning and
Oiling, Preliminary Notes on Adjusting, et cetera. Many vintage books such as this are increasingly
scarce and expensive. We are republishing this volume now in an affordable, modern edition
complete with a specially commissioned new introduction on the history of clocks and watches.
  wheel and pinion cutting in horology a historical guide: Watch and Clock Makers'
Handbook, Dictionary and Guide Frederick James Britten, 1976 Facsimile of the 1911 edition
  wheel and pinion cutting in horology a historical guide: Horology J. Eric Haswell, 1928
  wheel and pinion cutting in horology a historical guide: Lessons in Horology Jules
Grossmann, Hermann Grossmann, James Allan, 1905
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